MATERIALS AND METHODS
Two dogs were infected with 840 specimens of the filariform larvae of A. duodenale cutaneausly or per os and 22 days after infection each dog was dissected and worms were removed from its small intestine safely by the use of dissecting needles. The infectivity of the larvae to the dog is given in Table 1 , and the average body length of worms removed measured 4.5 mm (4.0-5.5 mm) in the obtained from a blood bank, and horse serum from the carotid of a house in this institute . Chick embryo extract (CEE) was prepared by the same process as detailed in Weinstein's paper (1953) . All experiments were conducted under aseptic conditions .
RESULTS
Survival Time: Fig. 1 demonstrates the survival of worms in human and horse sera.
In human serum the longest time of survival was 102 days in the male and 140 days in the female, whereas in horse serum it was 40 days in the male and 61 days in the female. Thus the survival time of worms in human serum was longer than that in horse serum. Increase in Body Length: As already stated above , the initial body length of worms was 4.5 mm (4.0-5.5) in the male and 5.0 mm (4.4-5.7) in the female .
During the course of the experiment the body length of worms was measured whenever they were found dead and the number of worms measuring longer than the longest one in the initial body-length estimation was 4 out of 6 males and all of the 6 females as shown in Table  2 . It may be suggested that a considerable increase in their body length took plase in vitro.
Copulation: During the first 3 weeks of survival time, copulation was found several times only in human serum.
Egg Laying:
In the above experiment the medium was removed after every 2 days by transfer of worms, and eggs laid in the medium were examined at each transfer . Egg laying was found only in human serum, and the results are summarized in Table 3 . Only abnormal eggs which were assumed to be unfertilized eggs were found during 10 days from the initial day. Numerous embryonated eggs and hatched larvae , however, were found later for a period extending from 13 days through 33 days , and after 8 weeks they disappeared completely.
Cultivation of Eggs Laid in vitro under Aseptic Condition:
To know whether eggs laid in vitro could be developed to filariform larvae , the cultivation was made by using procedures essentially similar to those of Weinstein (1953) .
Several hundred eggs having been laid 20-21 days and 30-31 days later, respectively , were put into test tubes of 1.3 cm in diameter and 15 cm in length containing 5 cc of CEE50 and incubated at OF A. DUODENALE 209 Table 2 . Increase in the body length of worms in the course of keeping them in human serum 
DISCUSSION
In testing the anthelmintic value of a drug for ancylostomiasis, preliminary in vitro experiments are considered to be an essential step and for such a purpose the dog hook worm, A, caninum, is usually applied because of facility of obtaining it. It is, however, doubtful whether the result obtained with the dog hookworm is applicable to the human hookworm. As already mentioned above, the fact that the human hookworm, A duode nale, obtained from the experimentally infected dog could survive for more than 4 months in human serum suggests that A. duodenale could be applied readily for testing the anthelmintic value of a drug in vitro instead of A. caninum. The survival time of worms in human serum was considerably longer than that in horse serum (Fig. 1) . In A. caninum, also, the survival time in dog serum was longer than those in horse and cattle sera (Yasuraoka et al., 1958) . The fact that the longest survival time was found in the serum of their native hosts has an interesting bearing on their host-parasite relationship.
In other words, a factor influencing the host-parasite relationship appears to exist in the serum of the host.
It seems possible, therefore, that the comparative study of the serum on both normal and abnormal hosts has an important role in inquiring into the mechanism of this relationship.
In vitro cultivation of the free-living stage of nematodes under aseptic conditions is hindered seriously by the presence of contaminating microorganisms. Numerous attempts have been made to sterilize the materials by the use of bactericides such as antibiotics, White's, Milton's, Laboraque solutions and so forth (McCoy, 1929; Glaser et al., 1938 Glaser et al., , 1940 Weller, 1943; Lawrence, 1948; Epps et al., 1950; Fairbairn, 1950) .
In these media, however, the sterilized materials have been obtained in conditions more or less harmful to the organisms. In the present experiment the aseptic eggs were obtained by the omission of bactericides and without any harmful effect by culturing the adult worms in flasks under aseptic conditions, and almost all of them developed to an infective stage. Such a procedure would prove useful when other nematode eggs are to be obtained in aseptic conditions. It may be given as a conclusion that human serum is a comparatively sufficient medium for maintaining A. duodenale in vitro because of (1) the worms survived for over 4 months, (2) the worms increased in their body-length, (3) copulation and egg-laying took place and (4) the eggs laid in vitro developed to an infective stage.
SUMMARY
The human hookworm, A. duodenale, obtained from an experimentally infected dog could survive for more than 4 months in human serum in vitro.
Eggs laid therein developed to filariform larvae in CEE50 under aseptic conditions.
